kilometers, as estimated above, but more than 100 million cubic kilometers. This is more than three times the volume of the mixed surface layer of the oceans, and nearly 8 percent of the volume of the entire ocean.
It is extremely unlikely that the plutonium could be successfully mixed into such a large volume, with no local "hot spots" where the concentration would be significantly higher, at any reasonable level of effort. For example, with ships such as those envisioned above, more than 1,000 ship-years would be required, assuming that one could somehow guarantee that one ship was not adding plutonium to the same volumes of water that other ships had. Moreover, this figure assumes that the weapons plutonium is allowed to consume the entire legal limits for radioactivity of this volume of water, with no other sources of radioactivity permitted for as long as that plutonium, with its half-life of 24,000 years, remains. If one adds to this the problem of limiting the equilibrium concentration, on the IAEA's assumption of releases that continue for 1,000 years, the problem would grow even more difficult.
All this assumes that the dilution would proceed without incident. If, for example, one of the ships collided with another ship and the plutonium was released, or one of the lines used collided with something else, resulting in greater plutonium releases, a local plutonium "hot spot" would be created.
All of the above calculations assume that the weapons plutonium alone would be allowed to pose the maximum allowable risk. Clearly this would make it impossible to dispose of other radioactive elements in the oceans without exceeding the regulations on maximum permissible doses. Moreover, in Chapter 6, the committee argues that if options for eliminating weapons plutonium nearly completely from international human access involve substantial additional risks, costs, or delays compared to options that make it as inaccessible as plutonium in spent fuel—as the ocean dilution option would—these additional problems should not be borne unless global stocks of civil plutonium are to be treated in a similar way. The excess global stock of civil plutonium is drastically larger than the excess weapons plutonium stock (some 800 tons compared to 100 tons), more toxic (roughly seven-fold, as a result of the presence of more of the more radioactive isotopes), and growing (by approximately 70 tons per year). To keep the dose to an exposed population consuming 600 grams a day of seafood below the legal limit would require diluting the reactor plutonium that already exists in a volume more than three times as large as the entire volume of the oceans.
Cost
The implementation cost of diluting 100 tons of weapons plutonium in the oceans in this way would be minimal, if the requirement is simply to meet the 1994 U.S. standards for fresh drinking water (without considering bioconcen-re to provide enough small-scale turbulence to mix the injected fluid very quickly within the 1-square-kilometer trail. To leave random motions of 1 cm/s over this trail from a ship moving at 10 km/hr corresponds to an increased towline power of 200 kilowatts. side of a sediment layer of width W, and the sea on the other side—is simply F = &DC0 /W, unaffected by the sorption on the sediment. volume, and for y x Kd » 1, the mass of plutonium per milliliter of gross volume would be larger than that in tfi*> crtintirtn untiirmt cnrhant hv o far-tnr v v Jf,- this annlips tn rhp. linear range, for which KJ is nearlvng cost of lost revenue, and the utility that owns the reactor would have to be persuaded to allow its use for this purpose. This option, however, would have the significant advantage of providing two reactors and a fuel-fabrication facility on a single nuclear-weapons complex site. The time and cost for modifying and licensing WNP-2 might turn out to be lessummary of the
